Differential sensitivity of human monocytes and macrophages to ANP: a role of intracellular pH on reactive oxygen species production through the phospholipase involvement.
Atrial natriuretic peptide (ANP), a cardiovascular hormone, elicits different biological actions in the immune system. The aim of the present work was to study the effect of ANP on the intracellular pH (pHi) of human monocytes and macrophages and to investigate whether pHi changes could play a role on phospholipase activities and reactive oxygen species (ROS) production. Human macrophages isolated by peripheral blood mononuclear cells and THP-1 monocytes, which were shown to express all three natriuretic peptide receptors (NPR-A, NPR-B, and NPR-C), were treated with physiological concentrations of ANP. A significant decrease of pHi was observed in ANP-treated macrophages with respect to untreated cells; this effect was paralleled by enhanced phospholipase activity and ROS production. Moreover, all assessed ANP effects seem to be mediated by the NPR-C. In contrast, no significant effect on pHi was observed in THP-1 monocytes treated with ANP. Treatment of macrophages or THP-1 monocytes with 5-(N-ethyl-N-isopropyl)amiloride, a specific Na(+)/H(+) antiport inhibitor, decreases pHi in macrophages and monocytes. Our results indicate that only macrophages respond to ANP in terms of pHi and ROS production, through diacylglycerol and phosphatidic acid involvement, pointing to ANP as a new modulator of ROS production in macrophages.